Alternative strategies for carcinogenicity assessment: an efficient and simplified approach based on in vitro mutagenicity and cell transformation assays.
The need for tools able to predict chemical carcinogens in less time and at a lower cost in terms of animal lives and money is still a research priority, even after several decades of effort in that direction. Now, new regulatory requirements (e.g. the Registration, Evaluation, Authorisation and Restriction of Chemical substances recently implemented in Europe) have even increased the pressure to develop new tools in this field. Drawbacks of the present testing strategies have come to light again recently especially in view of new requirements in worldwide regulations. Among these are (i) the lack of assays able to identify non-genotoxic carcinogens, (ii) the exaggerated rate of misleading (false) positive results of the in vitro mammalian cell-based short-term mutagenicity tests and (iii) the extremely low sensitivity of in vivo short-term mutagenicity tests. Within this perspective, we analyse the contribution of cell transformation assays (CTAs), and we show that they are a valid complement to tools able to detect DNA-reactive carcinogens. We also show that a tiered strategy, with inexpensive and fast tests in Tier 1 (e.g. the Ames test or structural alerts) and the Syrian hamster embryo CTA in Tier 2, is able to identify up to 90% of carcinogens.